ABSTRACT: Data obtained primarily from the Student Information System of the University of Missouri were used to determine the graduation rate of freshmen and transfer students who initially enrolled as animal science majors during the fall semester of a consecutive 4-yr period. The primary objective of this study was to determine the percentage of students who completed a bachelor of science (BS) degree in animal science. This study also investigated the predictability of graduation rate and academic performance [cumulative grade point average (GPA)] and attempted to ascertain why students changed their major or failed to complete a baccalaureate degree. Independent variables included in the analysis of data included sex, composite ACT score, high school class rank, advising group, high school graduation class size, predicted GPA, firstsemester GPA, cumulative GPA, and the background of the student (farm/ranch, rural non-farm/ranch, or urban). The total number of students in the data set was 457, representing 378 who enrolled as first-semester freshmen and 79 transfer students. The data were statistically analyzed using various procedures of SAS.
INTRODUCTION
Academic departments seem to do an excellent job of keeping an accurate count of the number of undergraduate majors they have, as well as the number of students who complete a baccalaureate degree in their department during the academic year; however, data are generally not available on the number of students who, for various reasons, do not complete a baccalaureate degree in the discipline they initially selected. In recognition of the fact that student retention and graduation rate are key components of student recruitment, and therefore important to the success of an undergraduate teaching program, this study was initiated to determine the graduation rate of students who selected animal science as their major at the University of Missouri during a 4-yr period of time (1996, 1997, 1998, and 1999) . Furthermore, we anticipated the results of this investigation should prove useful in making changes to the undergraduate teaching program of the department to improve student retention and graduation rate and ultimately student recruitment into animal science. Our initial hypothesis was that the graduation rate for University of Missouri animal science majors would exceed the campus graduation rate of 67%. The objectives of this study included 1) determining the percentage of students who completed a bachelor of science (BS) degree in animal science, 2) determining the Determining graduation rate of students who initially enrolled as animal science majors at the University of Missouri during a consecutive four-year period G. W. Jesse* 1 and M. R. Ellersieck † graduation rate for all students who enrolled as animal science majors regardless of what degree they completed, 3) determining why students changed their major or failed to complete their BS degree, and 4) determining the predictability of academic performance and graduation rate.
MATERIALS AND METHODS
This study was approved by the University of Missouri Campus Institutional Review Board as project number 1042765 (Tracking Animal Science Students).
Students
The total number of students in the data set was 457, representing 79 transfer students and 378 students who enrolled as first-semester freshmen during the fall semesters of 1996, 1997, 1998, and 1999 (Table 1) . Students who enrolled in or transferred to the department during the winter or summer semesters were not included in this study.
Independent Variables
Independent variables included in the analysis of data were sex, composite ACT score, high school class rank, advising group, high school graduation class size, predicted grade point average (GPA), first-semester GPA, cumulative GPA, and the background of the student (farm/ranch, rural non-farm/ranch, or urban). High school class rank was expressed as a percentile indicating the percentage of students the individual ranked above at the time of graduation. Advising group (1, 2, 3, or 4) was determined by the University of Missouri Admissions Office according to a combination of the high school class rank of the student plus his or her grade for selected core courses, with advising group 1 referring to the top academic students. Actual high school class size was recorded at the time of graduation. Furthermore, class size was categorized as large, medium, or small, with greater than 400 being large and less than 100 being small. Predicted GPA was determined by a regression equation that included ACT score and GPA of selected high school core courses. Student background was determined during the initial contact with the student, usually during registration for their first semester of classes at the University of Missouri. Students who indicated the major source of income of their parents was not obtained from the farm but either lived on a farm/ranch or had past experiences with production agriculture were classified as rural non-farm/ranch.
A questionnaire (see the appendix) was sent to 256 former animal science students who either did not complete a degree at the University of Missouri (n = 126) or completed a baccalaureate degree in some major other than animal science (n = 130). These students were asked to respond to 4 categories on the questionnaire, stating yes or no as to whether each category was a reason they either changed major or did not complete a BS degree. The categories included career interest, curriculum, advising, and academic performance. Responses to the questionnaire were compared by χ 2 analysis. Regression analysis (SAS Inst. Inc., Cary, NC) was used to predict cumulative GPA, with the independent variables being predicted GPA, advising group, high school class rank, ACT score, and first-semester GPA. Regression analysis using these same independent variables was also used to predict graduation rate.
RESULTS AND DISCUSSION

ACT Score and High School Class Rank
Average composite ACT score was 25.6 (n = 421), and average high school class rank was 82.15 (n = 398). As shown in Table 2 , ACT score and high school class rank did not differ (P > 0.05) by sex or background. However, mean ACT score was less (P < 0.05) for transfer students (TR) compared with freshmen (FR), which was expected (23.7 vs. 25.8, respectively) because many TR did not meet admission requirements upon graduation from high school because of low ACT scores, low high school grades, or both. High school class rank did not differ (P > 0.05) by class (82.3 vs. 80.1% for FR vs. TR, respectively).
Students Completing a Degree
As shown in Table 3 , 35.2% (161/457) of those students who initially enrolled in animal science completed Means in the same column with a different superscript are different (P < 0.05).
their BS degree. Meyer (1990) observed that approximately 30% of freshmen animal science majors at the University of California-Davis completed a BS degree within the major. Sixty-two students (13.6%) completed a BS degree in some other major in the College of Agriculture, Food and Natural Resources. Sixty-eight students (14.9%) completed a baccalaureate degree in a major outside of the College of Agriculture, Food and Natural Resources. Hence, 63.7% (n = 291) of the initial 457 students who enrolled during the fall semesters of 1996, 1997, 1998 , and 1999 completed a baccalaureate degree at the University of Missouri. Ishitani (2006) reported a 6-yr graduation rate of 66.3% for 4,427 students who enrolled in public and private 4-yr institutions between 1991 and 1994. Another 18 students (3.9%) completed a doctor of veterinary medicine degree. A total of 309 of 457 students completed either a baccalaureate or a professional degree at the University of Missouri, which is a 67.6% graduation rate. This essentially matches the graduation rate for the entire University of Missouri campus, which was reported by the university Admissions Office to be 67% for students who enrolled at the University of Missouri during the fall of 1996 and completed their degree by the end of the 2002-2003 academic year (7-yr window). However, the potential animal science graduation rate is 74.4% if one assumes the 19 students who were enrolled in the College of Veterinary Medicine and the 12 students who were continuing to pursue their baccalaureate degree after May 2004 will complete their respective degrees. Most likely, all of the veterinary medicine students will complete their degree, and a likely guess is that 50% of those students pursuing their baccalaureate degree will finish. If so, the graduation rate for the initial 457 students will end up being 73.1% (334/457).
The percentage of students who completed a BS degree in animal science or any baccalaureate degree did not differ (P > 0.05) by sex, background, class (FR vs. TR), or size of their high school graduating class (data are not shown). As might be expected (Table 4) , fewer students (22.2%) completed a baccalaureate degree if their cumulative GPA was less than 2.5 (P < 0.05), which agrees with Meyer (1990) . Students whose GPA was 3.5 or greater had a reduced graduation rate (P < 0.05) compared with those students in the middle GPA group (64.0 vs. 85.5%, respectively); however, it is believed that the primary reason for this decreased graduation rate for the high-GPA students is that many of these students were admitted to the College of Veterinary Medicine before completing their BS degree. In fact, 25 of 36 students admitted to the College of Veterinary Medicine before completing their BS degree had greater than a 3.5 GPA. If one assumes these students will complete their doctor of veterinary medicine degree, then the graduation rate for the 3.50-or-greater GPA group becomes 92% rather than 64%.
Graduation rate was not different (P > 0.05) when students were divided into 3 categories (high, medium, and low) with respect to their high school class rank or ACT score. However, graduation rate did differ by advising group, with group 2 having a greater graduation rate (P < 0.05) than group 4 (74.1 vs. 46.0%, respectively).
Fifty-one percent of the students who enrolled as freshmen completed their BS degree in 8 regular semesters. Seven percent required fewer than 8 semesters. The average length of study for 230 freshmen who completed a baccalaureate degree was 8.6 semesters (summer school was considered a 0.5 semester). Sex, background, and size of the high school class did not affect (P > 0.05) length of time required to complete a degree (data are not shown).
Response to Survey Questionnaire
Twenty-five percent (64/256) of the students sent a questionnaire to determine why they either changed major or did not complete their baccalaureate degree returned the questionnaire. As might be expected, a greater percentage of those students who completed a The number of students initially enrolled as animal science majors was 457. The University of Missouri-Columbia campus graduation rate in 2002-2003 for students who entered the university in the fall of 1996 (7-yr window) was 67%. Means within a group not having a superscript in common are different (P < 0.05).
baccalaureate degree returned the questionnaire (33.8 vs. 15.9%, respectively). Responses differed significantly (P < 0.05) for 2 of the 6 statements included on the questionnaire (Table 5) . Thirty-one percent of those students who completed a baccalaureate degree in some major other than animal science said that poor advising was one reason they changed major. Sixty percent of those students who did not complete a baccalaureate degree said poor advising, career counseling, or both contributed to their failure to obtain a degree. Meyer (1990) said a sizeable number of alumni surveyed mentioned they felt a need for more information relevant to career planning and counseling. Sixty-five percent of the former University of Missouri students who did not complete a degree indicated that personal problems contributed to their lack of an acceptable academic performance compared with only 21.4% of those students who completed a baccalaureate degree. Based on GPA data, 42.8% of the students who did not complete a BS degree left school because of a low GPA. This seems reasonable because the response of those students who failed to complete their BS degree to both of the academic performance statements on the questionnaire (a: referring to being better suited to a different major; b: referring to poor performance because of personal problems) was 50 and 65%, respectively, stating these were reasons they did not complete their degree.
Predicting Cumulative GPA
Predicting cumulative GPA by regression analysis was disappointing, with the greatest R 2 value being 0.6702 (Table 6 ) when first-semester GPA was the independent variable. Unfortunately, this variable is confounded by course load and degree of difficulty because students did not enroll in the same courses during their first semester. Moore (2006) reported the strongest correlate of the academic success of a student during their first year of college was their first-semester GPA and their grade in a second-semester introductory biology course (r = 0.68). Our next-best R 2 value was 0.3080 when predicted GPA was used as the independent variable. Moore (2006) reported ACT score to be a poor predictor of cumulative GPA (R value of 0.16 for first semester). Garton et al. (2002) reported a relatively good relationship of ACT score with first-year academic performance (R 2 = 0.39) compared with our R 2 value of 0.119 (Table 6 ). Using up to 5 independent variables (first-semester GPA, predicted GPA, advising group, high school class rank, and ACT score) resulted in essentially no improvement compared with first-semester GPA alone (R 2 = 0.6895). Mean actual cumulative GPA and predicted cumulative GPA were 2.85 and 2.84, respectively. Furthermore, average first-semester GPA was 2.84. On the surface, it appears that the university's regression equation and the academic performance of the student during the first semester at the University of Missouri are both very accurate predictors of the cumulative GPA of the student. Unfortunately, the accuracy only related to the average GPA for all students being considered. As indicated by multiple regression analyses, slightly more than one-half (64%) of the GPA of the students was similar to the predicted performance. Garton et al. Means by advising group or degree with a different superscript are different (P < 0.05).
(2002) reported being able to predict retention after the freshman year with 63% accuracy.
Cumulative GPA did not differ by sex, background, class (FR vs. TR), or high school class size (data are not shown). However, GPA did differ by advising group, with groups 1 and 2 being greater (P < 0.05) than groups 3 and 4 (3.25 and 2.81 vs. 2.42 and 2.28, respectively; Table 7 ). In addition, students completing their BS degree had a greater GPA (P < 0.05) than those who did not complete a degree (3.04 vs. 2.34, respectively).
Predicting Graduation Rate
The prediction of graduation rate using one or all of the following independent variables (first-semester GPA, predicted GPA, advising group, high school class rank, and ACT score) resulted in reduced R 2 values compared with those obtained using these same variables for predicting GPA (data are not shown). The greatest R 2 value was 0.0552 when first-semester GPA was used. Using all 5 independent variables did not improve the accuracy (R 2 = 0.0802). As might be expected, when first-semester GPA, high school class rank, and ACT scores were divided into groups, the accuracy of predicting graduation rate was even less because of less variance within group. Astin (1997) , using high school grades, SAT scores, sex, and race to predict graduation rate after 4 or 9 yr, reported R values ranging from 0.295 to 0.351 and 0.28 to 0.325, respectively, which is similar to our results (R = 0.28 when 5 independent variables were used).
Summary and Conclusions
We were surprised and disappointed to learn that only 35.2% of the students who initially enrolled as animal science majors completed their BS degree in animal science. Furthermore, we were disappointed to see that the completion rate for all 457 students was essentially not different from the campus graduation rate (67%). However, when one takes into account that several of the best animal science students were admitted to the College of Veterinary Medicine before completing their BS degree, one realizes the potential graduation rate of the department is approximately 73% for this group of 457 students. High school class rank and ACT score were found to be poor predictors of academic performance and of graduation rate.
Implications
Because this study indicated that ACT score and high school class rank were poor predictors of academic performance and graduation rate, we feel that academic advisors and college recruiters can use this information to their advantage. These results support the notion that student work ethic and individual counseling continue to be important components of student success as measured by GPA and graduation rate.
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